The present study reports the occurrence of the pandarid parasite, Echthrogaleus denticulatus as an ectoparasite on the pelagic thresher shark (Alopias pelagicus) from the Indian EEZ 
INTRODUCTION
The Exclusive Economic Zone (EEZ) of Andaman and Nicobar Islands is about 0.6 million sq km which is 30% of the total EEZ of India. The marine ecosystem of these islands consists of mangroves, coral reefs and invisible banks. It is one of the greatest archipelagoes in the world and has a highly diversified marine fauna and may be regarded as a hotspot of biodiversity. Pelagic sharks (including the pelagic thresher shark) contribute 932 t (ca. 3%) of the total landings of 36,980 t (Anon 2015) . The pelagic thresher (Alopias pelagicus Nakamura 1935) is a large lamniform shark of the family, Alopiidae. They are found in all temperate and tropical oceans and are listed as vulnerable to extinction by the International Union for Conservation of Nature (IUCN) (Reardon et al. 2009) . Although a few studies like distribution, abundance and diversity of oceanic sharks (Sinha et al. 2010 ) and biological studies have been carried out on the pelagic thresher sharks of this region by Kar et al. (2011) , there is no study on the parasites of the pelagic thresher sharks.
The present study reports Echthrogaleus denticulatus (Smith 1874) as an ectoparasite on Alopias pelagicus from the Andaman and Nicobar waters. E. denticulatus is a member of the Pandaridae family, which comprises about 50 species of Siphonostomatoid copepods, exclusively parasitic on the body surface of elasmobranchs. The method of pandarus species attaching to their shark host was studied by Benz (1992) . E. denticulatus was originally described by Thomson (1889) as Dinematura neozealanica and was later transferred to the genus Echthrogaleus by Basset-Smith (1899). E. denticulatus has a wide distribution, having been reported from at least nine different shark species, in the Atlantic, Pacific and Indian Oceans (Cressey 1967; Hewitt 1979; Izawa 2010; Oldewage & Smale 1993; Pilla 1985; Shiino 1954; Smith 1874; Watchariya et al. 2009 ). E. denticulatus was reported on A. pelagicus from the Indian Ocean (Madagascar coast), South African coast, north-eastern Brazil, Thailand and Oman waters (Cressey 1867; Dippenaar 2004; Henderson et al. 2013; Santander-Neto & Lessa 2013; Watchariya et al. 2009 ). Hence, this study on the occurrence of E. denticualtus as an ectoparasite on Alopias pelagicus from the Indian EEZ of Andaman Sea provides a new distribution record for the species.
MATERIALS AND METHODS
The copepod parasites were collected from the pelagic thresher sharks caught as bycatch of the vessel M.F.V. Blue Marlin belonging to Fishery Survey of India, Port Blair during July 2015 and February 2016 voyages in Andaman and Nicobar waters. The parasites collected were washed in freshwater and stored in 70% ethanol for further studies. Photography was made using a Stereomicroscope (Leica M 205, DFC 500). Selected copepod specimens were soaked in lactophenol for 24 h before dissection and observations were carried out using the method proposed by Humes and Gooding (1964) . The identity of the parasite specimens was established based on the keys to the family Pandaridae provided by Cressey (1967) , Hewitt (1967) and Pillai (1985) . The parasite specimens were deposited in the museum of Zonal base of Fishery Survey of India, Port Blair (Referral No. MUS.FSI.PB/EBP/03/2016).
RESULTS
The parasites were found clustered around the cloacal aperture of the pelagic thresher shark and were of upstream orientation (Figure 1 ). Small wounds were found in the area when parasites were detached. Fifteen sharks were observed, out of which eight were found to be infested with parasites. The pre-caudal length (PCL) of the sharks ranged from 103 to 139 cm and weight from 30 to 55 kg. In total, 36 parasites were collected. All the collected parasite specimens were females of length range 10.8 to 16.7 mm total length (TL). Many parasites were lost before collection due to struggling of fish, handling of large fish, washing of deck to clear the deck from slime etc. The sharks were attended after clearing all the fishes mainly tunas and debris from the deck. Echthrogaleus denticulatus Smith, 1874 Diagnosis Posterior border of dorsal plates prominently denticulate, fourth dorsal thoracic plate does not conceal even half the length of the genital segment, posterior margin of the genital segment is roughly pointed and the fifth leg dorsally visible.
DESCRIPTION OF THE SPECIMEN FROM THE INDIAN EEZ OF ANDAMAN SEA
Female (Figure 2a&b) 
DISCUSSION
Echthrogaleus denticulatus has a close resemblance with E. pellucidus Shiino (1963) . According to Shiino (1963) , E. pellucidus has transparent integument, its second and third thoracic segments are coalesced at least in the adult. The hind part of the body from the fourth segment is no longer than the anterior part; dorsal plates of the fourth segment do not extend beyond the middle of the genital segment and are bordered with recurved spines on all sides except the front margin. The claw of the maxilliped is bifid and the first three pairs of legs are furnished with bilaterally arranged hairs instead of multiserial ones. Hewitt (1967) gave a clear description of E. denticualtus from New Zealand waters. He mentioned that Dinematura neozealanica Thomson, 1889 is a synonym of E. denticulatus and Pandarus armatus (Heller) by Thomson (1889) is probably male E. denticulatus. The present specimen morphometrically matches well with the description of E. denticulatus by Cressey (1967) , Hewitt (1967) and Pillai (1985) . How Pandarid parasite attaches to their shark host was studied by (Benz 1992 ). Even though not much physical damage was found to be caused by this parasite to the host, the impact of infestation by E. deticualtus on the A. pelagicus needs further investigation to estimate the extent of damage and incapacitation inflicted to the host. The parasite assemblage on fishes may provide information about their life cycle, movements and stock identity (Mc Kenzie & Abaunza 1998) .
In the present study, not much observation could be made on host-parasite interactions. Further, most of the previous studies on E. denticulatus are mainly new reports and taxonomical description (Hewitt 1967) . Majority of the parasites were found aggregated near the cloacal aperture of the pelagic thresher shark and were of upstream orientation. The extent of damage caused and its effect on the hosts health by this ectoparasite is not known as it is difficult to ascertain the normal health condition of this oceanic shark.
Echthrogaleus denticulatus has been reported from the pelagic thresher sharks of the Southern Africa (Dippenaar 2004 ), Thailand's EEZ of Andaman sea (Watchariya et al. 2009 ) and North-eastern Brazil (Santander-neto & Lessa 2013) and from the west coast of India (Pillai 1985) . Asok Kumar (1990) reported the presence of E. denticulatus from Eulamia dussumeri and E. ellioti from Kerala coast, along southwest coast of India. The present study reports the occurrence of E. denticulatus from the Indian EEZ of Andaman Sea for the first time, confirming the range extension of the species to south-east of Bay of Bengal, which was formerly reported mainly from the Pacific Ocean, Atlantic Ocean, Madagascar, west coast of India and Thailand's EEZ of Andaman Sea.
